Modifiers of mercaptopyruvate sulfurtransferase catalyzed conversion of cyanide to thiocyanate in vitro.
The enzyme mercaptopyruvate sulfurtransferase appears to play an important role in the in vivo detoxification of cyanide. It does so by transferring sulfur to cyanide to produce thiocyanate, which is less toxic and may be excreted through the kidney. Several compounds were tested for their ability to affect the rate of enzyme catalyzed thiocyanate formation in vitro. The studies were carried out using both a partially purified bovine kidney extract and a highly purified enzyme preparation. Hypotaurine and methanesulfinic acid doubled sulfurtransferase activity in the partially purified extract at 30 mM, but inhibited the purified enzyme to 57% (hypotaurine) and 27% (methanesulfinic acid) of control activity at the same concentration. Pyruvate, phenylpyruvate, oxobutyrate, and oxoglutarate each inhibited the extract and purified forms of mercaptopyruvate sulfurtransferase. Phenylpyruvate was the most effective inhibitor, reducing activity to 0.2% of control values in the extract, and 11% of control values for purified MPST when added to the reaction at 30 mM. Other compounds tested (see Table 1) had a negligible effect on sulfurtransferase activity. A heat stable cofactor was found in boiled kidney extract which stimulated sulfurtransferase activity in the extract but inhibited sulfurtransferase activity in the purified enzyme, as was observed for hypotaurine and methanesulfinate. The boiled extract had no thiocyanate forming activity of its own. The cofactor operated in synergy with methanesulfinate, but independently of hypotaurine.